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(54) PLASMA TREATMENT SYSTEM 

(57)Abstract: 

PURPOSE: To provide a plasma treatment system 
with an inner high vacuum state attained for a short 
time, in which a workpiece with a large area can be 
treated uniformly for a short time with no fear of 
reverse gas diffusion from a plasma treatment 
chamber to a plasma generating chamber. 
CONSTITUTION: A plasma treatment system has a 
plasma generating chamber 10 and a plasma 
treatment chamber 20. Meshed plates 40, 41 , and 42 
of one or more but not more than ten in number are 
provided as a plasma separation between the plasma 
generating chamber 1 0 and the plasma treatment 
chamber 20. Each meshed plate 40, 41 or 42 has a 
plurality of holes 43. A formula expressed as 
tx0.8-S2/S1 • 1 , where S1 is a gas-flow area of the 
meshed plate region and S2 is the total opened area 
of the meshed plates 40, 41, and 42 is satisfied in 
this case. 
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zfyX^&m&WiXfr^X, /7X^ih/7^ 
*a&^fc<0WU:itt£JlJbi otfcBlT^^X-^flifl^ 

p»to8BQffiao«*iSr s 2 £ b^fc * , 
0. 8^S 2 /Si^l 

£«£-T 3 r t 4r4#* t "T * ^9 ^«aSS«. 
^K#x^£v^R*t ^^tv^S r t Sr««i: -raw 
[n^3B3] /7^4Si^7^iaiii: tf>KUc 

[f»5jtii4] ^X-^&SSSfi^/ y v-^^v— b&tt 

^s»*JS3 ^v^-r^i 

[0 0 0 1 ] 

[ffi*-bo;*iJffl#lfl -fyX^m^&hfo 

[0 0 0 2] 

eposition of silicon dioxide and silicon nitride b 
y remote plasma enhanced chemical vapor depositio 
n" G. Lucovsky, et al, J. Vac. Sci. Technol. A, Vo 
1.4, No. 3, May/Jun 1986 Ulffl^SftTV^ <fc 5 Ul, 

7*9 x^±j&mt y°y x^mmm.t<omm^m^x^y 

ic £ 6 &3£«-<z> ffl £ S: 3 #ffi* s & S o 
[0003] -^coftiicr) y ^e — h x-^tei u 
ryq&-h^7^CVDJ:ffll^S i o 2 JHj , 

m mm, m^mmmm^&ffiWyzm^, voi.92 

No. 463SDM92-166 [CfflTF £ ivX I J: ? (C , 7*7 
[0 0 0 4 ] 
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[«Wd 5 #FStUJ: 5 t"f"S»ai G. Lucovsky t^ti^ 
^PfllCtt:^) f9A 5 *iV\ ^oT, CVDfeiCiotS iO 

St, Si0 2 I [ f 3 i:Si-H, Si-OH?©» 

ibHTV^S ("Atomic structure in SiC>2 thin film de 
JO posited byremote plasma-enhanced chemical vapor de 
position" G. Lucovsky, et al, J. Vac. Sci. Techno 
1. A, Vol. 7, No.3, May/Jun 1989 #33) 0 - <*> £ 5 
fcS i H 4 ^f^coig^Ofc^t-Ji, 1z-Bl<OJ?X (0 2 , 
He) 

[ 0 0 0 5 ] JBfelCJ: oT»*£frfc#ffi"C»i, P'S'v' 

*t,#, 7>y X^K£%&mmtfcomm&±Z<&Mi'Z>^ 
tdS"5Ifi6-CfcSo U^fc, C VDftiaoT S i o 2 ^ 

[0 0 0 6 ] ^oT, #3§9i<S>B Wtt, 
[0 0 0 7 ] 

&<D#mm<o7 , yx-*>&mmwt, /7^Mi^/ 

*<oBH nSB^BH affia^tefPS: S2t b^ht # , 

0 . 8^S 2 /Sl^1 ^ ( 1 ) 

[0 0 0 8 ] > y ^u— h t -<-r&MVmh <7j 

m^wm fc^Miz, -^y x^^mmn^-h < ^> ^ 
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S 2 =Si 

"C&S. ^ yv/a/v- h i: ^X^jtftlKtk 

Si= S 2 + S 3 

[0 0 0 9 ] 0. 8 £ S 2 /Si£i>J£b*T/ , >4§-§\ 

/7xVMgtt <z>Ki<z>BtfHS:iiiffibA< is. * 
[0010] ^ s/^^^u— h^ft^coJiPiiir^x^ 

So 

[0011] MafflospffijgWi, R^^ftfl^ «P3 

fts^^tttr^rfc^-cts. imp aw*, 

pfflofli*ra:, * ys/a^i/- b <0^H*-c— tx 

nv>^% Mot t)^orv^ >b £v\, Ha 

^ v * * ^ — /vffi* * m ft *D ft ffi-r w t tc J: o 
X. fcSiMiX, ^^f^^^K^^/^SrJPX-f-Sr tic 

[0012] ^i^/7^Mgl^v^ 
Rtt ibfrT^Sr ^^^iJSmt^^ 

\s~hb* yis^^u- b fcofiHK^ilM&WSrRttS 

[ 0 0 1 3 ] *»^<o^^^*a3®3Sfiicib-i^r(±, ^ 

[0014] 
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b\c&ft%&m<oman<omamm<&mjus2t<vm 
it, 

0. 8^S 2 /Si^l 
M^^St^ So 

[0015] 

U#S 0 
[0016] 

[SSJfcW] EAT, affiSr#SRbX, S£1S#JK:£<5£ 

[0017] (isjsw 1 ) mmm 1 t-^ts^x^M 
s»i, i*«icf±^9 1 0 1 x-^ms 

30 2 0 ft'ti^Tl^So 

[0 0 18] /7X-7^11 Ofi, RSf ^Ml^ 

j££HT^So ^7^4fil£Ii oicfi, -/Vu^i 8# 

7XvMll 0F*l£^£3l£-rS o /7^>«H 
O^O^^^S^ffl^f^^Att, ^MlFP^l 1 UlR 
ft fe^fc/^yv^i 6 f+^^f^*A95 1 S^^^ft^o S i 

^ 1 bt-<bzfyX^±m^\ OF^llC^A-rSo ^7 X-r^ 
^^-^S/t^tC, ^ISfflSttl 1 (CStfDf+Jt <bix ^:tt* 

So 

[0 0 19] ^7^SaSl2 0tt, HWfl0£>&«B*<E> 
^I£«5tt2 1 ^<b«jSS^Tl^. /7^*ail2 0 

5 . s*A>-f 2 8 O^f^WwSS 2 7 ^HBx. 
Oo #*aSAa52 2^ib3SASiLfc/f^lt. y > 

.W 112 0<Ol*33fl(C#>— iCfefift^HSo tlt^-V-rH 
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/7 2 0 ^if^M 2 7 ^t>tS 

frftumm t— ^ — 2 4^Rg£-n,Ti^ 0 -^d^^ 

t-^-2 4j:i:/7X-7M^io^ttW (#'J 

[0 0 2 0 ] lOt ^"7 X^M^m 2 0 

^21 5:^lT/7XVj!!lIi2 OOrtBlCJRttSiVC 
*5fJ, /7 XtMI 2 0 f^^HM 1 2c7>#££f$i2# 
X^rm^l 2 3 Oi^ftCffigf 5o 
[ 0 0 2 1 ] ^i£3i5*tl 2lCft^ r>^/V-b4 0, 
4 1, 4 2i5ER*M^5. ft. #IS*5# 1 2©igW 

7°l/-h4 0 1 4 1, 4 2*2, (H^^r) 

rv^o ft, MWi 2<o#iS J ^*filt* , ft, T 4 ^^^- 
Ht, MWi2^r^/^V40, 4 1 
>r>^/v-b4l, 4 2lc<fcoT:7 0 7X"^#it^3 

i a^jasjta,, ft, iskw i ic^rit, #be«swi 

2t>r>^/^^ 4 0, 4 1, 4 2 t <Dm\£ttffcM 
4 5£^/&£*LTV^ 0 BP*?, *»*5*tl 2<OF*l^l±, 
^r>^/^^ 4 0, 4 1, 4 2 <Dftm& *) t>j:$ 

[0 0 2 2] «.M»tt 1 2tCtt^^:/3 5tt*^f^S^ 
3153 4 3&SRtt feiirv^, BPfe, >j/^^^h4 0 
t > S/i^^^U— b 4 1 fc Offltf) X-^^it^ 3 0 \C 
4&mf fehtV^, ft, ^i/^^-^U 

— h 4 l t > s/^=.^u— h 4 2 fc (OBBlc^fxS^fflS: 

[0 0 2 3 ] / ^ h4 0, 4 1, 4 2 Ji, ^ 

? X-^ 1 0 ^7^^112 0 t ££f!8tf)l-# 

Bt-r^o ^r^^l/-b 4 0, 4 1, 4 2 12, Wx.fi 
— f-^Xoo&JRtR-Cfc*?, ^PE^flttt* Hit-** 

^.^U-— b (Cfi, «t»*L*Pfl<^Eltt^ 1 mm, 0. 5 mm 41 

■Hi 3 0 0 m m , > y >^^l- — h 4 0 . 4 1, 4 2 CO 
^f£ar 2 9 2 m in t L f: 0 
I 0 0 2 4] >< v *s=.~**V hi mm 2 ! *3 <-OPB P^CO 
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SuNIT^ n: X 0 . 2 5 2 
= 0 . 19 6cm 2 

fcfc£. ^ b<E>fiB»ti\ ;rXl 4 6 2 mm 2 

■C&S. tot, «!&<OBflP^<7?MPffi«Oj£*PS 

S 2 =7iXl46 2 xO. 196/100 
= 1 3 1 c m 2 

70 s 3 = tuX (15 2 - 14. 6 2 ) 
= 37. 2 cm 2 

-C*>£„ ££oT, 7°7X^Igf^^y>'^7 P l/- 

b j6 5 IBR * 5 * ^ilil-f 5 Ml S i II 

S L = S 2 + S 3 

= 131+37. 2 

= 16 8. 2 cm 2 

JW±os»^fe, ^rsi»^iffiic*5v^rtt, 

S 2 /Si^0. 8 

^ [ o o 2 5 ] mmm 1 tcio^-cn, ^^4*aio 

ICiSA^^^^^Ii, >r>>^^F40, 4 1, 4 
2lCRtt^>^HPffi4 3, miWl 2^^^ 

^a7°^h4o, 41, 4 2 1 <Dm\cm°f bfuftm^^ 

a»«2 3A^i|ASixfc^!5 s , S l o_L;frU:jg«:1ft 

[0 0 2 6 ] rcoj:^tc, ^X^^^^gi*, MS 
^ i, 12, 2 i t-i: ot*«i Piii^^r 

V^5o /7^M110i:/7XVMl2 0 

^^l/-h4 0, 4 1, 4 2ttt§)^ri/^o 

[0027] 7°^x*-^fi, T'^x-^ijS;* i o rt-c, ± 

1 4 y i/^T'u— h 4 0 fc ©BB-C*±-f"So 
^^i^Ii or^^b^^^x^cotg^cD^^ 

11, ^i/^^b 4 0, 4 1, 4 2lCio-Cig^^ 
7°^X^^^2 0 il^^X^^^SE^^it^^T 
V^ e ^7^, r^(bcr>> i/C/^V— h 4 0 , 4 1, 4 

T, h 4 0, 4 1, 4 2tC9£i:b 

[0 0 2 8] (HifcP'J 2 ) ^^t?»J 2 tcioft o r^r M 



T 

M12A, 3 2, 3 3, 

[ o o 2 9 1 hjsm 2 [c^^xn. -f? x-?±&mi o 

0^igffitt3 2, 3 *HS«S«3 3© 

— ^7 2 0 co^iM 2 1 ^ It 

/9^ttii2 0^F^lC&M£ftT:Jo9 , ^yX-^ JO 

%mm, 2 o rt<z>*nfiw« 3 3 o^^pfiif x&m^i 2 3 <o 

[0 0 3 0 ] tt»tt-W-C*>S^5!^BWtf 1 2 At 
3 2 tORNO 5/ v^r^U — h 4 O^ES^Jitl^. 
^3?S*^S!W*f 3 2 fc 3 3 i <^l-> 

3 3 JO y^^w b 4 2^I£R£ftTV^& a 

^^^aa^so^ito— »t«j*-rs*f-aa5*t3 

2, 3 3 it, yix^^v- h& 

wassrjKEferv^o ^awwi 2 a, 32, 3 20 

K^v^asfcRttT***, ^HWWI^fc^/VbXl* 
coP^tO 5/ i/^-^v— h 4 0, 4 lSriStJitf J:v\ 

> 3/ h 4 2tt^««5*f3 3 tfJiSWttlR 

ttibft#::77 ^iymc^^hRXf-Ty h ( IS *Mi:T) Sr 
/flv^r@«1-fttf J;v% ft, #Hffl5*tl 2A, 3 2, 3 
3^*si:2f*fe, * yi/^-fu— ho^tttt^-^^j®^ 
It5:i3& s t*5. r 5 tt, ^M^iW3 2 t ^ y> 

^ot/^xv^iis i^j&£ft3o 

[0 0 3 1 ] *lfcW2tCib^T«\ ^1M12A, 3 
2, 33©rtM3 0 0mm, ^ j/i/^7°l/-f4 0, 

4 1, 4 2OtaSSr2 8 0mmtUfe. ::tfP 
i:^ ||q^4 3^j&£ft/0 r^^/^-b^W 
^Li:@*lC*r^o EP^>, *H£ffl5»l 2 A, 3 2,33 

[ 0 0 3 2 ] #BE«5fct3 2\C1ts<A'7S 5f+#^f^»« 
3fl3 4£>Rtf <bftTV^£ 0 EP^> / r^/^MO 40 
fc> yi/a^U-h4 1 ^^^^^7^^113 0 (C 
tt;*f*H^ffl3 4 d*Rtf feftTl^. ft, >3/->^.^W 
- h 4 U ^ -x*>^^U— F42 iowic 

[ 0 0 3 3] > 3/ v'^ Z^L- ~ h -4 0 . 4 1 , 4 2ii, 7* 

7 X^r±rfim i o t '<-^mm 2 o t &^Pd]ffjU:# 

BS-f'Sp ^y^^U-h4 0. 4 1. 4 2ii, Stlf 
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H8Q3P4 3 ^^t^XV^o 36Jfc#j2t::*5tt5> 3/'> 
^7°U— M-f±, ^i^B^SEBts&Sft 1 mm, 0. 5mm 

^H,£Jb) IcRttfeftTl^-S. 

[0034] niSW2(c*;v^r»i, ^iSffltt i 2 a, 3 

2, 33^^7'>^/^F 4 0, 4 1, 4 2 i©K 

b*5ffiR$*T,fe««6lc*5»t S^f^d s iiiS1"Sffia 
affifflo».fts 2 ttt— Sfet-S. BP*?, 

S 2 = Si 

[0 0 3 5 ] HIPI 2 UliS^TIi, /7^MH0 
KaSASftfcitf**!, Wr>*^b4 0, 4 

1, 4 2(CRft^^feBBa«5 4 3 SraitJftttr^^X-^ 

2 0 \ZMKYZ>« #-Kffl5*J"l 2 A, 3 

2, 3 3 fc £-7* s/ v-^-^U— h 4 0, 4 1, 42h<Dffl 

tciap*3&5ftv^«jfinrs r t-c, 7 0 -7 2 ort 

U:#xa«S2 3**k»A£ftfc#*a^ H2C0±^tC 

[0036] r ^i: 5 ^^X-rM^^li. 
<0^a«B*f 11, 2 1, Rtf»*W»^ife*^M<3* 
IWl 2A, 3 2, 3 3 tCioT^^viRigl^^LXV^ 

S 0 ^7t. /7^t«iioi^^feIl20i: 

ii, 7 D ^X^^il^/ L c^^a^:^^a^^^'t"S^ vis 

a7 e V-h 4 0., 4 1, 4 2-Ctt^O^tbTV^o 

[ 0 0 3 7 ] /7^1t ^^x^^^^i op^ir*, ± 

1 4^ h 4 0 i©Ht«4t$o 

7°^x-^^j5fe^i ox&±vfcyy x^oi^mcomft 

tt, ^r>*A-f 4 0, 4 1, 4 2Hi:otII^ 

ft, /9^«ili2 0 ii^^^-^^e>«*3i4>BtSftX 
v^S 0 :|i^^r>^/^F40, 41, 4 

211, ^$8!^fi8ttl 2A, 3 2, 3 3iaotffi 

2tcttftWic«6»*ftT:v^s. ^oT, *^r©>s/^* 
/1/-F 4 0, 4 1, 4 2icaS:brffiffiS:SlJ!lD"rSw 

[0 0 3 8 ] (^M'l2^Si^fflV^^M'J) ^ 
9 xVMgft'fc^iWI 2^/7^>CV DjgfiS: 
fflt^">y 3^B6-ft;JR (s i0 2 ^) £>jSJHM Static 

[0 0 3 9] 5fer, , ^f^S^SB 1 7 , 

3 4, 2 5. 2 7 faro's? ^■feaj®3gSr^<0?fee.'^^ S: 
L , 7° 7 rc<r fea^ ^Sr f s t^iS S & S: 2 . 7 I 0 ' 5 
P a ( 2 ;< 1 0 ~ 7 h A ) Sft I- * - . 17 > , ^' ^ ; ^ 
SB 1 5^6 O^iS^ S: 5 s c c in , II e 'V ^; 5 () s c 
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cm, Of^iCSAtfco 

2 2 A»fc> S i H 4 £ 1 . 2sccm, He^$:3 
Osccra, ^ffi«»2 3i^U^^teIl2 
0i:»AUfc o SIC, 7, 3 4, 2 5^ 

/7^>M12 0 ft<DE.Jd% 4 P a (3 0 0 ; 

[ 0 0 4 0 ] tt^ajlAiS^ 1 3^(oJiaJ««l 4 

Cl 3. 56MHz^RF^5W«AU 7*7 
±J&mi 0F*3tCO 2 /H eS^^X^BiS 

^r>^/^^4 0, 4 1, 4 2$r^±feb 
Tiol^o ^ ;/ i/~XU — V 4 0 £OTtfi7°7X>ftI 

Mi]^^^^o^ 0 x-s^aftte (OT 

Applied Physics Letters 65 (2), 1994, pl62 S 
ano 3 et al. , \Ctf £ tilt 7 ^ if % =>- T X *■ — XM$t& 

1 0 rt©0 2 /H e X-7©tf ettt 

1 0 9 cm" 3 ^T'feo^ 0 — > yi^^-XU — F40 

&i§i& vtt\B.&<Do 2 /'H e m&tfx * ^m^&ii 1 
o 4 c m" 3 ^it«tr^fc 0 r<^<t?tc, ^r/^ 

[0 0 4 1 ] 0 2 /H e X^T^^ bfl: 

^ yis=*.-? h 4 0, 4 1, 

[0042] ac*aatt5 o-c*>5^*{*s*R± 

^2 7 0° C<E>fc£Ul, S i 0 2 cDiffi^&f2:3 nm 

S i 0 2 JR^®*f^tt 1 - 4 5 tfeof: 0 
rc7?S i O2<^*i|*Sft&0 5 S i O 2 JR<0®#r^li, 

[0043] s io 2 MgiiTf, mmm2co^7 
^te3iKff^aa^^#«ffi*«:ao^i-fc. sio 2 

A^l 65:^1:, 8, 3 5, 2 6, 2 8^T 

^i»1 7, 3 4, 2 5, 2 7^e>W«l 

fto z <ot ^/7^>feigi^^Mi^il3 <o 
1 . 3 x l 0" 4 P a do" 6 hA) iEi\cteZ><D\c 3 #S 
[ o o 4 4 ] itR'Ofc^u.. f^.4;d^if*>^-ri^#^ 

* "6fe t IW)tf< O^rJSfe % KP *b , % tfe 17. 3 4iW 
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(D^^X<?aSKfiF*9 0JE*ffi^4:Sl3 O (A) icS^l 
"C^-To /7^IgfF^^Ml. 3X10" 4 P 
a (I0" 6 h/W -^CL^o^Cl 9 b7^ 0 J£i.Ji 

Mil o&tf^X^antms of£;*f**l^*5a s Kt* 
BtSfe. 

[0 0 4 5 ] &tC, S i H 4 #*^£t£»^S£f¥<ffi 

S 2 = 12 1cm 2 
S 3 =91. 1cm 2 
Si=S2+S3=21 2. 1cm 2 

S2/Si= 0. 5 7 < 0. 8 

[0 0 4 6 ] HaeTi|2tCT:RSBbfc^9X-r*!!.aSIStC 

bTfc^3$S4«0*Mffl5**3 2, 3 3 OrtSSUlSS) iif££> 
^ft^ofco BP*>, ^IW3 2, 3 3<^I^MtCS i 

-8\ itBjSJR^-r 1 5PSKk S i0 2 MiSt/tt 

•^assa©;* y^^^u— b t^aaswi 2 a, 3 

2, 3 3 t©PfllCB«KI*R^*V^«itl-t"S^ ^ 

^ c^ig i nU-T Z> it #> \cm$> Xty$ktf)X&> % r t s&s 

[0047] (^y i/ y h ^v^x^co^m^ 0 

SSttW 2 "CSS tfc^7X-7C VDgtSrffiv^t, s 
^ [0 0 4 8 ] 5tr, #7*SI£6 0±(C7Ky isV^^m 

swxufj.^^v^stRf*fflv^T, ^y <>y a^asrBf 
to, 

5c [0049] ftic, -'-<-rwmmw&m*<" 
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7$V i/V = VJI^SICS i 02JRSr^— b*fe»JR6 3 
tUMl^ (B4 CO (B) #93) o ftV^-C, h 

t6»jR6 3 ic^^- b y y^y ?<< awxo^j. ^i^s 
— hMme 6 fcjgiSbfc 0 (c) #fiP,) . n 5 b 

[0050] 13 O (B) ii^tO^P-fe^T'^® b 

/t^y cy ^^wmh j^i?** <o<y— h-m&- Ki-f 

$S)S^6 4 0 cm 2 /V- s"C*> 

[ 0 0 5 1 ] Eli:, *3§ 91 X-^«i3lK«S:l6JfeW 
id io^ R 91 b/t *s , 93 tt n ft HJfc #J tc PS^ * 

Z> 0 ^ ;y^y°u— bco#:fi:3 tcP£5££;ft,£i><£> 

■C»i*<, 1 Eiiil 0 JeJLT-CfctT/fi *tV^o ty's^-fys 

[ o o 5 2 ] _bi®o^jse'!i^*5v^T: ^y^y^^S 

^yny^i^fflv^tMl^y^^^ (f 
et) o^-hiteSJBI^JiPfljlfeftJR*^^, 

[0 0 5 3 ] 



(7) »BH2p8- 4 5 8 5 8 

12 

j<> [Baa<z>ffi¥&K9U 

[12] |lttffij2^^7X^«iaKtt^t!lS*:^-t"«^: 
[13] /7X^Igfi^lK b^t 

[14] 2i*y s^y 3y»Rb5y^^^S^o-fe^ 





1 0 




1 1 , 


12, 12 A, 21, 32, 33 *HM5*t 


1 3 




1 4 




1 5, 


2 2 #*i»AS5 


1 7, 


2 5, 2 7, 3 4 #;*SI^SS 


1 6, 


18, 26, 28, 35 ^A-:/ 


2 0 




2 3 




2 4 




3 0 , 


31 


4 0, 


41, 42 ^J'^a/^h 


4 3 




4 4 




5 0 




6 0 




6 1 




6 2 


y — x • V'ffi 


6 3 




6 4 




6 5 


y — x • KW 


6 6 





(9) 



t&fflW-S - 4 5 8 5 8 



[H3 ] 

(A) 

1.3 x 102 . 

1.3 x 10 - 

1 1-3 x 10P . o £££1 

CL 

* 1.3 x 10-1 - 
« 

1.3 x 10-2 - o 



o 




y-K«E (V) 



(72)^13* 



X^ffliRiJIIE^tiRiJII 6T§ 7#35#- 



